Abstract. In this paper the list of candidate clusters identified from the I-band data of the ESO Imaging Survey (EIS) is completed using the images obtained over a total area of about 12 square degrees. Together with the data reported earlier the total I-band coverage of EIS is 17 square degrees, which has yielded a sample of 252 cluster candidates in the redshift range 0.2 < ∼ z < ∼ 1.3. This is the largest optically-selected sample currently available in the Southern Hemisphere. It is also well distributed in the sky thus providing targets for a variety of VLT programs nearly year round.
Introduction
The discovery of clusters of galaxies at high redshifts has motivated efforts of compiling lists of candidates for follow-up observations with 8m-class telescopes. The interest in studying these systems spans a broad range of topics and searching for them was identified as one of the primary goals of the ESO Imaging Survey (EIS, Renzini & da Costa 1997) , a moderately deep wide-field imaging survey recently conducted at the 3.5m-NTT telescope at La Silla. The main requirements for the cluster search were: 1) to produce a list of candidates large enough to meet the needs of potential VLT programs; 2) to span a broad range of redshifts; 3) to cover a wide range of right ascension thereby allowing the selection of targets year round; 4) to minimize as much as possible spurious detections. These requirements dictated to a large extend the observing strategy adopted by EIS such as the selection Send offprint requests to: M. Scodeggio of four fields and the preference given to I-band observations in the second-half of the program. While searches in other wavelengths may provide less contaminated and better defined samples (e.g., IR and X-ray searches), optical searches have the advantage of producing large samples at a faster rate than any other search method, especially with the advent of CCD wide-field imagers.
As stated in Olsen et al. (1998a;  paper II) the main goal of the EIS cluster search program is to timely provide the astronomical community with a list of cluster candidates that can be used as individual targets for follow-up observations in the Southern Hemisphere, especially with the VLT. It must be emphasized that it is not the intention of the present paper to provide a complete and welldefined sample for statistical studies, since such analysis is beyond the scope of the present effort.
The original aim of EIS was to observe about 20 square degrees in four different patches of the sky as described by Renzini and da Costa (1997) (see also Nonino et al. 1998, paper I) , with a significant fraction of the area covered in V and I-bands. However, as described in earlier papers (paper I, Prandoni et al. 1998 ; paper III) the first-half of the program was severely compromised by bad weather. Therefore, in the second-half, I-band observations covering EIS patches C and D were given priority. The data for these patches are far superior than those of earlier patches and the full coverage of the pre-selected areas was possible, yielding a total area of about 12 square degrees (Benoist et al. 1998, paper VI) . In this paper the list of cluster candidates found in these regions by using the cluster finding pipeline described in paper II is presented. The results extend the candidate cluster sample presented in papers II and Olsen et al. (1998b, paper V), providing targets nearly year round.
In section 2 some aspects of the data relevant to the application of the cluster detection algorithm are discussed. In section 3 a list of 198 candidate clusters is presented and the results compared with those of other patches and of the Palomar Distant Cluster Survey (PDCS, Postman et al. 1996) , currently the only comparable survey. A brief summary is presented in section 4.
Galaxy Catalogs
The generation and the characteristics of the EIS galaxy catalogs in patches C and D have been discussed in paper VI. In that paper they were shown to be considerably more homogeneous than those derived from previous patches, with only small variations in depth. As in previous papers, the odd and even catalogs extracted from single exposure images (paper I and II) were independently used to identify clusters of galaxies. This was done by applying the matched filter algorithm described in paper II to six overlapping sections of approximately the same size covering each of the patches considered. For patch C the sections were chosen to avoid a small (∼ 0.2 square degree) shallow region mentioned in paper VI. In order to guarantee a full overlap between the regions covered by the odd and even frames the edges of the patches were also trimmed yielding an effective are of 5.3 and 5.5 square degrees for patches C and D, respectively.
The first set of candidate clusters derived from the even and odd frames consisted of over 100 objects in each patch. However, these included an unusually large number of unpaired highly significant detections. The visual inspection of all candidate clusters, together with the even and odd galaxy catalogs, showed that the observed asymmetries were due to the presence of spurious objects detected in the vicinity of bright, saturated stars. As pointed out in paper VI, the reason for this is possibly an electronic problem of the old EMMI controller, when used in the dualport readout mode. This problem affected the last three runs of EIS by producing faint light trails associated with saturated stars, when these are located in the lower-half part of the detector. Along the trail a large number of spurious, low surface brightness objects are identified, affecting either the odd or even frames in different parts of the sky, but not both simultaneously for the same star. The fraction of these objects is relatively small and they do not significantly affect the number counts or correlation function. However, they have a significant impact in the performance of the matched-filter algorithm which identifies a large number of cluster candidates near bright stars. Since patches C and D are located at low galactic latitudes, with a large number of saturated stars, the frequency of the problem is large, affecting about 50% of the original detections.
Fortunately, the above problem can be partially overcome taking advantage of the sampling strategy of the survey whereby each position on the sky is sampled at least twice by different parts of the detector (paper I). Since from these single exposures two catalogs are derived, it is possible to overcome the light-trail problem at the catalog level by using, instead of the odd and even catalogs, the catalog which only includes paired galaxies (hereafter, referred to as the paired catalog), detected in both of these catalogs. By construction, this eliminates most spurious objects. The only disadvantage with this procedure is that only one catalog of candidate clusters can be produced and the galaxy sample is slightly shallower. Of course, this solution cannot be applied to samples extracted from the co-added images, which will therefore require some type of correction at the image level. Various alternatives are currently being considered.
Catalog of Cluster Candidates
The paired catalogs for the two patches were produced and used as input to the cluster finding pipeline using the same sections and parameters as in the case of the odd/even catalogs. As expected, the use of paired catalogs avoids all cases of cluster candidates that had been detected in the vicinity of light trails and occasionally faint satellite tracks. Note that new candidates are also found, probably because of subtle changes in the background population. It is worth emphasizing that visual inspection of these new candidates shows that they are in general very robust. In order to take advantage of these new detections the final cluster candidate list, shown below, is a combination of all ≥ 3σ detections derived from the odd/even catalogs, eliminating the spurious detections described in the previous section, supplemented by those derived from the paired catalog. Table 1 lists 103 cluster candidates in patches C and D detected either at 4σ in one or at 3σ in both odd/even catalogs. These were the objects considered as "good" candidates in papers II and V. Note that 69% of them were also detected using the paired catalog. Table 2 lists the 56 candidates which were detected at 3σ in only one of the even/odd catalogs and in some cases at lower significance in the other. In addition, in contrast to the previous papers, the table also includes 39 candidates, corresponding to 20% of the total sample, which were only detected in the paired catalog. The tables give: in column (1) the identification; in columns (2) and (3) the right ascension and declination in J2000; in column (4) the estimated redshift; in columns (5) and (6) two measures of the cluster richness (see paper II); in columns (7) and (8) the significance of the detection in the even and odd catalogs, respectively; and finally in column (9) the significance of the detection in the paired catalog. In the case of high-z clusters m 3 + 2 might exceed the limiting magnitude of the catalog, and no estimate of N R is possible. These cases are indicated by N R = −99.
In paper II the frequency of noise peaks was estimated to be 0.4 per square degree for the 4σ detections and 4.6 The filled circles mark the distributions for the "good" candidates as defined in the text. In the distribution for patch C the region discarded from the analysis is indicated.
per square degree for the 3σ detections. Therefore the contamination by spurious detections of the total sample presented in tables 1 and 2 is expected to be ∼25% with a significantly smaller frequency if only table 1 is considered.
All detections have been visually inspected and nearly all appear to be promising candidates, although the reliability of the low-redshift candidates is usually more difficult to evaluate. As pointed out above, candidates detected in the paired catalog are particularly encouraging. Furthermore, high-redshift clusters are more frequent in the paired catalog than in the odd/even catalogs. This is probably because the galaxy pairing eliminates faint spurious objects. It should be pointed out that there are also cases where a cluster is detected in either one or both odd/even catalogs but is not detected in the paired catalog. This is possibly due to more subtle effects in the background and noise properties of the maximum likelihood maps. In other cases, especially those detected at relatively high significance in one set but not in the other, the center of the candidate cluster and/or the redshift estimate appear to be incorrect. This is most likely due to projection effects of clusters lying along the line-of-sight, which are not well resolved by the searching algorithm. Finally, note that in patches C and D about 90% of the "good" candidates are detected in both the even and odd catalogs, in contrast to the 65% found in patches A and B. This better matching of detections is because the data for patches C and D are significantly more homogeneous than those of previous patches.
Out of the 198 candidates listed in tables 1 and 2, 93 are in patch C and 105 in patch D, over an effective area of 5.3 and 5.5 square degrees, respectively. The implied number density of clusters is about 18.3 clusters/square degree slightly higher than the values found for patch A and by Postman et al. (1996) , but similar to the value found for patch B.
The projected distributions of the cluster candidates over the two patches are shown in figure 1. As can be seen in this figure the candidates appear to be distributed uniformly over the whole area of the patches, independently of their significance. Also note that in patch C there are two groupings of cluster candidates, one at α = 05 h 43 m 30 s ,δ = −23
• 25 ′ and the other at α = 05 h 40 m 00 s ,δ = −24
• 18 ′ . In the first case there are three detections at z ∼ 0.2 and two at z ∼ 0.6 − 0.7. If confirmed the lower redshift system would be an interesting region for follow-up work. The second system corresponds to an overlap of four systems roughly along the same lineof-sight but with redshifts ranging from 0.2 to 0.6. These systems correspond to the cases with large uncertainties in the position of the center and redshift estimate observed during the visual inspection, as discussed in the previous section. Figure 2 shows the estimated redshift distribution of the combined sample of candidate clusters identified in patches C and D. The median redshift for this sample is 0.4, which is comparable to the values found for patches A and B. Although a similar median redshift is found for the candidates obtained from the paired catalog, their redshift distribution (shown in the figure as the dashed line) shows a tail at the high-redshift end (z > ∼ 0.8) in contrast to what is seen for the redshift distribution of the good candidates found in the even/odd catalogs (indicated by the shaded area). Recall that the intrinsic uncertainty of the estimated redshifts is no less than 0.1, due to the discreteness of the filter redshift values (paper II). Furthermore, because of the minimal overlap with clusters with known redshift, the absolute accuracy of the redshift estimates, produced by the cluster finding pipeline, cannot be easily quantified. Therefore the current redshift estimates should be considered tentative, until spectroscopic observations become available.
The total sample of EIS cluster candidates, obtained by combining the detections in the four EIS-wide patches, consists of 252 objects in the redshift range 0.2 ≤ z ≤ 1.3. The redshift distribution of the combined sample is shown in figure 3 . The median redshift of the distribution is z ∼ 0.4. Note that the EIS redshift distribution differs somewhat from that observed by PDCS, also shown in the figure. The number of EIS candidates decreases monotonically with redshift up to z ∼ 0.6 with an extended tail beyond, in contrast to the PDCS which shows a relatively flat distribution peaking at z ∼ 0.4.
Summary
This paper completes the presentation of one of the primary products of EIS, namely a large sample of candidate clusters of galaxies spanning a broad range of redshifts, extending to z ∼ 1. The candidates were selected in four different patches of the sky covering a large range in right ascension, thereby providing potential targets for VLT which are observable over almost the entire year. Taking all patches together the total sample consists of 252 candidates with about 100 candidates with z > ∼ 0.5. This is by far the largest such a sample currently available and should serve as a good starting point for several programs at the VLT. Note that as emphasized in previous papers of this series the selection criteria adopted has been in general conservative and the primary concern has been the reliability of the candidates rather than completeness of the sample. The catalogs of cluster candidates are available at "http:://www.eso.org/eis" from where image cutouts from the co-added image can be retrieved for evaluation and preparation of follow-up observations. Recall that the current cluster candidate lists have been prepared based on galaxy catalogs extracted from the single 150 sec exposures. Since these images are being co-added in the near future it will be possible to extract galaxy catalogs which should reach about 0.5 mag deeper. As soon as these catalogs become available they will also be used to search for clusters and it might be possible to extend somewhat the redshift range of the detected cluster candidates and/or confirm previous detections. However, the available sample is sufficiently large and deep to meet most of the scientific needs in the first year of operation of the VLT. 
